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POPPET VALVE, IN PARTICULAR FOR AN INTERNAL COMBUSTION ENGINE 

The present invention relates to a poppet valve, in particular for an internal combustion 
engine, having a valve head joined to a valve stem and a valve base securely affixed to the 
valve head and adjoining a cylinder chambfr, the valve head and the valve base enclosing a 
hollow space, and, on the side of the hollow space, the valve base having radially disposed 
first ribs. 

From U.S. Patent No. 5,413,073 A, a hollow poppet valve for an internal combustion 
engine is known in which ribs are positioned in the valve base on the side facing the 
hollow space. The purpose of these ribs, on the one hand, is to stiffen the structure and, on 
the other hand, to improve the transfer of heat. The weight of this known poppet valve can, 
in fact, be substantially reduced as compared to poppet valves having a solid design. 
However, the stiffness of the valve can only be insufficiently enhanced by the ribs that are 
provided. 

U.S. Patent No. 4,187,807 A describes a poppet valve that is internally cooled by a coolant 
and that has a valve head and a valve base securely affixed thereto, the valve head and the 
valve base enclosing a flat hollow space. The valve head has V-shaped ribs, each rib being 
joined by a spot weld to the valve base. The purpose of the ribs is to improve the transfer of 
heat in the region of the valve-seat face. The hollow spaces have a relatively small-volume 
design, so that a substantial weight reduction is not attainable. 

The object of the present invention is, therefore, to devise a lightweight poppet valve 
exhibiting substantial rigidity. 

The objective is achieved in that the valve head has radially disposed second ribs on the 
side of the hollow space. Thus, the stiffening function is assumed in equal measure by the 



valve head and the valve base, so that, in spite of a considerable reduction of mass, the 
poppet valve exhibits considerable stiffness. It is preferably provided in this context that the 
second ribs correspond in number to the first ribs. 

In a first variant of an embodiment according to the present invention, the first and second 
ribs are situated one on top of the other, the first ribs preferably being braced in the axial 
direction against the second ribs. This eliminates any possibility of deflection of the valve 
base. 

A second variant of an embodiment according to the present invention provides for the first 
and second ribs to be staggered relative to each other over the circumference, it preferably 
being provided for one second rib to engage in each instance into the intermediate space 
between two first ribs. This variant is particularly advantageous when the hollow space of 
the poppet valve is cooled by a coolant, for example by a low-melting metal, such as 
sodium. Due to the staggered arrangement of the ribs which interengage [mesh] with the 
thereby formed intermediate spaces, an especially large wetted surface area is achieved, 
thereby substantially improving the dissipation of heat from the region of the valve seat. 

An especially efficient cooling in the context of a high degree of stiffness may be 
accomplished when the first ribs merge in the area of the axis of the poppet valve, the first 
ribs exhibiting their greatest axial extent in the area of the axis. The first ribs form a cone or 
a pyramid. 

The stiffening ribs make it possible for the hollow space inside of the valve head to have a 
largest possible and, to be specific, conical design. 

A high degree of structural stiffness and ease of manufacturing may be accomplished at the 
same time when each of the second ribs essentially defines the shape of a triangle, the 
mutually facing sides of the second ribs preferably being designed to be inclined relative to 
the axis. 

To ensure an efficient circulation of the coolant in the hollow space, it is provided that the 
second ribs be spaced apart from the valve base. 
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A continuation of the present invention provides for the valve stem to have a hollow design 
and for the interior space of the valve stem to communicate with the hollow space. This 
makes it possible, on the one hand, to economize on weight and, on the other hand, to 
improve the dissipation of heat. 

The present invention is explained in detail in the following, in light of the figures. 

FIG. 1 shows the poppet valve according to the present invention in an oblique view; FIG. 2 
shows detail II of the poppet valve of FIG. 1; FIG. 3 the poppet valve in a longitudinal 
section having a removed valve head; FIG. 4 the poppet valve of FIG. 3 in a view from 
below, FIG. 5 the poppet valve having the valve head affixed thereto in a longitudinal 
section; and FIG. 6 the poppet valve in a side view. 

Poppet valve 1 is made up of a valve head 3 joined to a valve stem 2 and of a valve base 4 
which is securely affixed to the valve head 3 and which delimits poppet valve 1 from a 
cylinder chamber, in particular a combustion chamber. 

Poppet valve 1 has a hollow design, valve head 3 and valve base 4 enclosing a hollow space 
5. Valve stem 2 also has a hollow design, interior space 2a being in fluid communication 
with hollow space 5. Valve base 4, which is joined, for example, by electron beam welding 
to valve head 3, has radially disposed first ribs 6, which merge in the area of axis 7 of 
poppet valve 1. First ribs 6 are disposed axially symmetrically with respect to axis 7 and - 
considered as a whole - define the shape of a pyramid or of a cone. Two adjacent first ribs 
6 define an intermediate space 8 in each instance. 

Valve head 3 has radially disposed second ribs 9, which, altogether, likewise define a cone 
or a pyramid. Each second rib 9, alone, defines the shape of a triangle, sides 9a, inclined 
relative to each other, of second ribs 9 being inclined relative to axis 7. The number of 
second ribs 9 corresponds to the number of first ribs 6; in the exemplary embodiment, ten 
first ribs 6 and ten second ribs 9 are provided in each case. 

In the illustrated example, first ribs 6 are offset from second ribs 9, second ribs 9 engaging 
in each instance into intermediate spaces 8 between two first ribs 6. In the assembled state, 
the second ribs are set apart from valve base 4, as is most clearly apparent from FIG. 5. 
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This permits an optimal flow pattern around ribs 6, 9 and thus an especially efficient 
dissipation of heat, when working with poppet valves 1 cooled by sodium, for example. 

An especially low-mass poppet valve 1 having a high degree of structural stiffness is able to 
be implemented in the manner described. 
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WHAT IS CLAIMED IS: 



1. A poppet valve (1), in particular for an internal combustion engine, having a valve 
head (3) joined to a valve stem (2), and a valve base (4) securely affixed to the valve 
head (3) and adjoining a cylinder chamber, the valve head (3) and the valve base (4) 
enclosing a hollow space (5), and, on the side of the hollow space (5), the valve base 
(4) having radially disposed first ribs (6), 

wherein, on the side of the hollow space (5), the valve head (3) has radially disposed 
second ribs (9). 

2. The poppet valve (1) as recited in claim 1, 

wherein the number of second ribs (9) corresponds to the number of first ribs (6). 

3. The poppet valve (1) as recited in claim 1 or 2, 

wherein the first and the second ribs (6, 9) are situated one on top of the other, the 
first ribs (6) preferably being braced in the axial direction against the second ribs 
(9). 

4. The poppet valve (1) as recited in claim 1 or 2, 

wherein the first and second ribs (6, 9) are staggered relative to each other over the 
circumference. 

5. The poppet valve (1) as recited in claim 4, 

wherein one second rib (9) engages in each instance into an intermediate space (8) 
between two first ribs (6). 

6. The poppet valve (1) as recited in one of claims 1 through 5, 

wherein the first ribs (6) merge in the area of the axis (7) of the poppet valve (1). 

7. The poppet valve (1) as recited in claim 6, 

wherein the first ribs (6) exhibit their greatest axial extent in the area of the axis (7). 

8. The poppet valve (1) as recited in claim 6 or 7, 

wherein the first ribs (6) are arranged in a conical or pyramid form. 
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9. The poppet valve (1) as recited in one of claims 1 through 8, 
wherein the hollow space (5) is designed to be substantially conical. 

10. The poppet valve (1) as recited in one of claims 1 through 9, 

wherein each of the second ribs (9) essentially defines the shape of a triangle. 

11. The poppet valve (1) as recited in claim 10, 

wherein the mutually facing sides (9a) of the second ribs (9) are designed to be 
inclined relative to the axis (7). 

12. The poppet valve (1) as recited in one of claims 1 through 11, 
wherein the second ribs (9) are set apart from the valve base (4). 

13. The poppet valve (1) as recited in one of claims 1 through 12, 

wherein the valve stem (2) has a hollow design, and the interior space (2a) of the 
valve stem (2) communicates with the hollow space (5). 
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ABSTRACT 



A poppet valve (1), in particular for an internal combustion engine, having a valve 
head (3) joined to a valve stem (2) and a valve base (4) securely affixed to the valve 
head (3) and adjoining a cylinder chamber, the valve head (3) and the valve base (4) 
enclosing a hollow space (5), and, on the side of the hollow space (5), the valve base 
(4) having radially disposed first ribs (6). To achieve the smallest possible mass, on 
the one hand, and the greatest possible rigidity, on the other hand, it is provided that 
the valve head (3) have radially disposed second ribs (9) on the side of the hollow 
space (5). 
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